Microglia transplantation attenuates white matter injury in rat chronic ischemia model via matrix metalloproteinase-2 inhibition.
Chronic cerebral ischemia is thought to induce white matter lesions (WMLs), which contribute to subcortical vascular dementia. Although glial activation and protease upregulation are believed to modify WML pathology, effective therapy remains elusive. Here, we compare the efficacy of microglial cell transplantation and mesenchymal stem cell (MSC) transplantation in protecting against WML development in a chronic cerebral hypoperfusion rat model. A microglial cell line (HMO6), MSC cell line (B10) or vehicle (phosphate-buffered saline; PBS) was intravenously injected, and the appearance and severity of WMLs were evaluated. Transplanted HMO6 and B10 cells migrated to sites of WMLs, including the corpus callosum (CC) and caudoputamen (CP), reduced the severity of WMLs, and inhibited the accumulation and activation of microglia and astrocytes. Transplantation of both cell types reduced the level of matrix metalloproteinase (MMP)-2 mRNA in microglia of the CC. MMP-2 protein level and activity were also both greatly reduced in the same region. Our results indicate that transplantation of either microglial cells or mesenchymal stem cells could inhibit chronic cerebral ischemia-induced WML formation by decreasing MMP-2 expression in microglia and decreasing MMP-2 activity in the CC region.